The impact of 5 alkaline iron laden discharges was monitored for their impact on water quality and macroinvertebrate communities in Fox Run, Mercer County Pennsylvania. Water samples were collected monthly and analyzed by an independent laboratory and 6 macroinvertebrate surveys were completed over 9 months using the Pennsylvania Environmental Protection Agency rapid assessment protocol to calculate a Biotic Index. At the completion of the study, a Habitat Evaluation Index (HEI) using the Ohio Environmental Protection Agency Protocols was completed at each stream sampling location. The Biotic indexes and the number of individuals and taxa were inversely correlated with total iron concentrations and positively correlated with the overall HEI. Both water quality macroinvertebrate communities improved 1.3 and 3.5 km downstream from the discharges. The reclamation plan for Fox Run will involve the installation of settling ponds and aerobic wetlands to reduce suspended iron loading into Fox Run.
Introduction
The Fox Run watershed comprises 21.91 km 2 located approximately 96 km north of Pittsburgh and 8 km east of I79 in Jackson Township, Mercer County, Pennsylvania (Fig. 1) .
Fox Run is a tributary of Yellow Creek which is classified as a stocked trout fishery. Fox Run has been adversely impacted by suspended and dissolved iron discharges from abandoned deep and surface mines for over 70 years resulting in an impairment of aquatic communities. A previous study by Brenner et al. (1977) reported iron concentrations significantly impacted both macroinvertebrate and fish diversities in Fox Run below mine discharges and that the accumulation of iron sediments appeared to be the major factor in reducing community diversity.
Earlier studies reported on the impacts of iron hydroxide compounds on the survival and growth of a variety of macroinvertebrates and fish species (Brenner et al., 1976 (Brenner et al., 1977 Brenner and Cooper, 1978; Smith et al. 1973; Sykora ,1970; Sykora et al.,1972 a,b) As a tributary of Yellow Creek which is classified as a stocked trout fishery, these iron discharges may not only be adversely impacting macroinvertebrate and fish communities in Fox Run, but portions of Yellow Creek, below the junction with Fox Run as well. The current study was undertaken to reevaluate the impact of these iron discharges on the composition of the aquatic communities prior to the installation of an aerobic wetland system to remove iron precipitates from Fox Run, thereby restoring the diversity of aquatic communities within the watershed.
Methods
Water samples were collected monthly for 9 months at 5 alkaline mine discharges along Fox Run, 1 location upstream of the discharges, and at 3 locations within the impacted sect ion of the stream (Fig. 1) . As a control, samples were also collected from two nonimpacted tributaries of Fox Run and an additional sampling station was located at the junction of Fox Run and Yellow
Creek, a stocked trout fishery. These water samples were analyzed by an independent laboratory for pH, alkalinity (mg/l), acidity (mg/l), total iron (mg/l), manganese (mg/l), aluminum (mg/l), conductivity (umhos/cm), sulfate (mg/l), and total dissolved solids (mg/l).
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Results and Discussion

Water Quality
The mean alkalinity among the 5 discharges varied from 68.8 + 23.8 to 231.9 + 9.2 mg/l with a pH of 6.50 + 0.07 to 7.27 + 0.23 (Table 1) The flow rates from the 5 discharges varied from 0.48 + 0.22 to 3,181 + 384.0 l/ min. The combined loading from all five discharges into Fox Run was 50.2 kg/day and 5.5 kg/day for iron and manganese, respectively, and the combined aluminum loading was less than 0.05 kg/day.
The total combined sulfate loading into Fox Run from these 5 discharges was 1360.2 kg/day.
The mean iron concentration in Fox Run above the discharges averaged 0.68 + 0.29 mg/l with an average loading rate 5.14 kg/day increasing to an average of 3.24 + 1.86 mg/l and 47.46 kg/day below the discharges. Manganese concentrations averaged 0.12 + 0.07 mg/l (0.91 kg/day), increasing to 0.48 + 0.18 mg/l (7.0 kg/ day) below the discharges. Aluminum concentrations decreased from 0.13 + 0.07 mg/l to 0.09 + 0.03 mg/l below the discharges, but, because of increased flows, the aluminum load within the stream increased from 0.98 kg/day to 1.32 kg/day.
Sulfate concentrations also increased in Fox Run below the discharges from a mean of 42.5 + 6.9 mg/l to 132.9 + 21.0 mg/l. Likewise, the conductivity and dissolved solids increased from 203.7 + 58.8 uohms/cm and 141.7 + 39.9 mg/l to 514.1 + 39.9 uohms/cm and 359.6 + 44.8 mg/l, respectively. Although these discharges increased metal and ionic concentrations in the stream system, the alkalinity increased from 32.33 + 12.1 mg/l to 132.3 mg/l above and below the 5 discharges, respectively.
Proceedings America Society of Mining and Reclamation, 2004 233 The metal loading from these discharges impacted the entire length of Fox For over three decades, studies have reported that dissolved and suspended iron adversely impact aquatic communities (Brenner et al. 1976 (Brenner et al. , 1977 Brenner and Cooper, 1978; Smith et al. 1973; Sykora, 1970; Sykora et al. 1972a Sykora et al. ,b, 1973 Sykora et al. , 1975 ). In the current study, the number of individuals (r = 0.825, P < 0.01, taxa (r = 0.924, P <0.001) and the rapid assessment Biotic Indexes (r = 0.822, P < 0.01) were inversely correlated with total iron concentrations (Fig. 2, 3 , and 4). The HEI was positively correlated with both the number of individuals (r = 0.946, P <0.001) and taxa (r = 0.650, P < 0.05), as well as the rapid assessment biotic index (r = 0.615, P = < 0.05), suggesting that the overall quality of the stream habitat is an important factor in determining the diversity of aquatic communities. Deemer et al. (2003) reported that the HEI, especially the substrate, was an important factor that counter acted the adverse impact of nutrient concentrations on the size and diversity of macroinvertebrate communities in a first order stream. These studies suggest that the overall habitat quality can be addressed during the restoration of stream systems receiving mine discharges. The results of this study were similar to those reported by Brenner et al. (1977) , indicating that there has been little, if any, improvement in water quality or the size and diversity of macroinvertebrate communities over the last 30 years.
Reclamation Plan
The reclamation plan for the Fox Run is divided into two phases. The first phase involves the construction of linear wetland to collect 7 discharges, a settling pond, and an aerobic wetland.
The second phase will involve the construction of an aerobic wetland that will treat a discharge of over 3000 liters/min with an iron load of over 30 kg/day. Based on 90% iron removal, these combined systems will prevent over 45 kg/day of suspended iron from entering into Fox Run.
Based on the diversity of aquatic communities in a nonimpacted tributary and 3.5 km downstream from the discharges, both the macroinvertebrate and fish communities should recover throughout the stream system. 
